Glomerular filtration dynamics during renal vasodilation with acetylcholine in the dog.
The reason for the failure of glomerular filtration rate (GFR) to exhibit plasma flow dependency during pharmacologic vasodilation remains unclear although it has been suggested on the basis of experiments in rats that vasodilators may lead to a reduction in the glomerular filtration coefficient (Kf). To evaluate the applicability of this hypothesis to the dog, the effects of vasodilation with acetylcholine on glomerular dynamics and Kf were evaluated in two groups of dogs. One group (n = 19) was studied at spontaneous arterial pressures to allow maximum vasodilation to occur. In the other group (n = 5), renal arterial pressure was reduced and maintained at approximately 89 mmHg. Glomerular filtration rate and single nephron glomerular filtration rate were not altered significantly during acetylcholine infusion in either of the two groups. Both whole kidney and superficial filtration fractions decreased significantly. At spontaneous arterial pressures, transglomerular hydrostatic pressure was not altered significantly because of equivalent increases in proximal tubule pressure and in glomerular pressure. In the dogs studied at reduced renal perfusion pressure, glomerular capillary pressure did not change, but proximal tubule pressure increased slightly. Average effective filtration pressures and Kf were not significantly altered during the infusion of acetylcholine either at spontaneous or reduced renal perfusion pressures. These observations indicate that Kf in the dog is not significantly decreased by acetylcholine and that GFR is not affected during infusion of this agent because the effective filtration pressure is not significantly altered.